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Introduction
The increasingly widespread resort to retrospective merger studies is often motivated by the need for antitrust agencies to assess the realized effects of mergers whose approval was controversial. 1 The outcome of such studies is important not only to understand whether the right decision was taken, but also to assess the quality and the completeness of the analysis supporting it in order to inform decision-making in future merger cases.
In this paper we contribute to the growing literature on ex-post merger evaluation by analyzing the effects of the merger between two large UK videogame retailers, Game and Gamestation (both chains sold new and pre-owned games), which was approved by the Competition Commission (from here on CC) in January 2008. 2 This outcome was reached after the Group Chairman exerted her casting vote in a situation where the other 4 members were evenly divided on several aspects of the merger assessment. In particular, two members doubted that the merger would not have anticompetitive effects in the pre-owned segment of the market. This disagreement was mainly based on a different view on the definition of the relevant (both in terms of product and geography) markets.
Indeed, the dynamic nature of high-technology industries, such as the videogame market, poses a challenge to the implementation of competition policy (e.g., Gal and Waller, 2012) . Among high-technology industries, the videogame industry is receiving great attention from researchers. Besides the fact that it is an increasingly revenue-generating business, 3 the industry's features make it an interesting field of application for both theoretical and empirical research. 4 On the theoretical side, this industry is a fertile area of study for theories of platform competition (and console pricing in particular 5 ) and issues related to vertical relationships (in particular on the role of integration and exclusivity contracts between console platforms and software developers). On the empirical side, this industry provides data 1 This is for instance the case of a recent retrospective study by Ashenfelter et al. (2013) , which analyzes the effects of the Maytag-Whirlpool merger. Other retrospective studies are instead motivated by the need for antitrust agencies to inform their decision-making in key sectors where merger analysis raises issues that are largely industry-specific. An example of such studies is Aguzzoni et al. (2013) , which quantifies the effect of a merger in the book retail sector, with a methodology that could be applied to other retailing markets. 2 "Game Group PLC and Games Station Limited: A report on the completed acquisition by Game Group PLC of Games Station Limited", 16 th of January 2008, pp. 30-31. 3 Lee (2102) reports that 69% of US heads of households engage in computer and videogames. Engelstatter and Ward (2013) report figures for the US whereby sales of videogames have doubled over the last decade and now reach 10 billion dollars annually. 4 Lee (2012) provides a nice and comprehensive survey of this literature. 5 For instance, Hagiu (2006) studies the interactions between the hardware price and the royalty rates that consoles charge to software developers. for the estimation of network effects and for the quantification of the role of exclusivity and integration. 6 Our study of the effects resulting from the merger between Game and Gamestation tries to encompass most of the peculiar features of the videogame industry. Our analysis focuses on the effect of the merger on prices, which are perceived to be the most important purchasing criterion for these products. To evaluate the impact of the merger on the prices of new and pre-owned games, we perform a difference-in-differences (DiD) analysis, in which we take the merging parties as the treatment group and their competitors as the control group, as is common in the literature on ex-post assessments (e.g., McCabe, 2002; Ashenfelter and Hosken, 2011) .
Because of the dissent between the CC's members at the time of the decision on whether new -also referred to as "mint" -and pre-owned games belonged to the same market, we run separate empirical analyses for these two categories of games. Moreover, to encompass the fundamental role of the relationship between hardware and software in this industry, we also perform heterogeneous treatment effects estimations in order to assess whether the effect of the merger differs depending on the console to which the game belongs.
Finally, we also test whether the price effect of the merger differs across retailers.
Overall, the results of our econometric analysis suggest that there has been a reduction in the general price level both for mint and for pre-owned games after the merger. Our results show that this decline has been more marked for the merging parties suggesting that the merger between Game and Gamestation did not lead to a substantial lessening of competition, neither in the mint nor in the pre-owned segment of the market. Hence, we conclude that the CC took the appropriate decision when it approved the merger. The result that the merging parties' prices decreased more than the competitors' prices is consistent with the merger creating efficiency gains. Survey-based evidence, which we obtained by interviewing market participants, suggests that the merger increased the parties' efficiency and, in particular, their ability to obtain better terms from publishers and manufacturers (Aguzzoni et al., 2011) .
The paper is organized as follows. In section 2 we describe the characteristics of the videogames industry and the merger. In section 3 we present our empirical methodology for assessing the effect of the merger. Section 4 describes the data. In Section 5 we highlight our main results and describe additional robustness checks. Finally, section 6 concludes. 6 See Clements and Ohashi (2005) and Corts and Lederman (2009) on the evaluation of indirect network effects, and Lee (2013) on the impact of integration and exclusivity.
The Videogame Industry and the Merger
A videogame is an electronic game for which the player uses a controller (e.g. joystick) to interact with the game in order to generate visual feedback on the screen. Games are played on some sort of platform, generally a PC or a gaming console. The UK videogame market is worth between £2 and £3 billion in 2006, and is the third largest market in the world after the US and Japan. 7 Although the size of the market had increased significantly before the merger, the sales in this industry have always been highly volatile, since sale patterns tend to follow the release of new consoles, and historically sale cycles have been observed.
Like other creative goods, individual releases of videogames have short lifecycles. Lee (2012, p.6) reports that "typically half of a games lifetime sales occur within the first 3 months of release, and very rarely do games continue to sell well more than half a year from release". Following the decline in demand over time, prices generally tend to decrease some time after the release date. 8
Console manufacturers, game developers and publishers sit at the top of the supply chain of videogames. The manufacturers design the consoles and, together with the other two players, create the games. Consoles and games are then sold to retailers and distributors.
At the time of the merger several types of retailers were selling gaming products in the UK: specialist retailers (e.g., Game, Gamestation); non-specialist entertainment retailers, including music and video retailers (e.g., HMV, Blockbuster); high-street general retailers (e.g., Argos, Woolworths), supermarkets, electrical goods retailers (e.g., Currys); and online retailers (e.g., Amazon, Play.com, Internet operations for the bricks and mortar retailers, and online auctions sites).
Retailers typically sell mint videogames, consoles and related accessories. In addition there are also considerable sales of pre-owned products, as consumers tend to re-sell their games and consoles when they grow tired of them, or when they decide to upgrade to a different console. Some of these transactions are carried out privately or through auction sites.
Alternatively, consumers go to specialist retailers, who may offer cash or credit against purchases (mostly only for games). This latter option is called trade-in and is the main means for specialist retailers to acquire stocks of pre-owned products. 6
The Merger
On May 2, 2007 Game acquired Gamestation, one of its main competitors. The UK Office of Fair Trading (OFT) referred the merger to the CC in August 2007. The CC's decision was published on January 18, 2008. Game is a specialist retailer of new and pre-owned videogames, consoles and related accessories. As of January 31, 2007 it had 817 stores around the world; 395 of which were in the UK, all in primary locations, such as shopping centres and high streets. Gamestation is also a specialist retailer of new and pre-owned videogames, consoles and related accessories. Before the merger, it operated 217 stores, solely in the UK. Unlike Game, Gamestation had stores in secondary locations, which were close to prime retail sites, but did not involve the payment of premium rents. According to the parties, the merger would have allowed Game to extend its customer reach. It would have also generated pre-tax synergies, mainly as a result of reduced overheads, improved use of distribution infrastructure, more efficient management of pre-owned product, and improved sourcing. The transaction had also a defensive rationale in view of Game's declining market share in the years preceding the merger. 9
The preliminary step of the CC's assessment was the definition of the relevant market.
The CC concluded that mint and pre-owned products were in the same product market.
However, since the evidence was not so clear-cut, the analysis of the possible effects of the mergers was performed also assuming that mint and pre-owned games were two separate markets. 10 The CC also concluded that different types of retailers do not form distinct markets. The CC agreed with the parties' view that in the gaming retail sector there are three different product segments: consoles, software (i.e. games), and peripherals. The CC concluded that each segment included both new and pre-owned products.
As for the geographic market definition, the analysis conducted by the CC provided little evidence in favour of local markets. The scope of local pricing policies proved to be limited. In addition, significant elements of competition occurred at national level, such as 9 Generalist retailers had experienced declining market shares in the five years preceding the merger. Instead, supermarkets and internet retailers seem to have increased their market share ("Game Group PLC and Games Station Limited: A report on the completed acquisition by Game Group PLC of Games Station Limited", January 16, 2008, p. 8). 10 Any decision by the CC whether to approve or block a merger must be approved by a group of five commissioners. In this case two felt that the evidence collected was not sufficient to argue that the prices of mint games constrained the prices of pre-owned ones. The merger was anyway cleared because three commissioners agreed with overall conclusions. Nevertheless we consider this concern in our ex-post analysis.
Internet sales by the parties and their competitors as well as advertising campaigns. The CC concluded that the relevant geographic market was national.
The main effect of the merger was to increase concentration in the retail supply of gaming products, by removing one of the two large national gaming specialist retailers as an independent competitor. To assess whether the merger could lead to a price increase in the affected markets, the CC considered whether enough marginal customers would have switched to other providers in order to prevent such rises from being successfully implemented. Hence, it examined the existence of barriers to switching between different retailers, the degree of customers' mobility, and price sensitivity. Given that the product market definition was not clear-cut, the analysis was performed separately for mint and for pre-owned products.
As for mint products, the CC found that many customers viewed Game and Gamestation as the best alternative to each other in this segment. Nonetheless, several considerations led the CC to conclude that there was not much scope for price increases.
Customer surveys, run at the time of the inquiry, revealed that many customers bought gaming products from a variety of suppliers, which was consistent with customers switching easily between retailers. These surveys also showed that consumers considered price as the most important factor in their purchasing decisions. These results suggested that consumers would change retailer in response to marginal changes in relative prices. Also, price information was easily available from various sources. For instance, latest releases and chart games were widely advertised. In addition, prices could be checked on gaming discussion websites, in magazines, on the Internet, as well as by visiting supermarkets and high street stores.
With regard to pre-owned products, the parties' market shares were even higher than for mint, and surveys indicated that they were often named as each other's closest competitor.
Nevertheless, the CC found that there was not much scope for a price increase for several reasons. First of all, even though fewer retailers offered pre-owned products compared to mint ones, consumers also had other options to the merging parties. Several bricks and mortar retailers (e.g., Blockbuster, independent specialists) and online retailers (e.g., Amazon, Play.com, and eBay) also sold pre-owned products. These were also available at second hand and exchange shops, as well as at car boot sales. Moreover, in the two years prior to the merger, the online sector had developed with online purchases of pre-owned products expanding. Further, the after-sale services offered by online retailers had improved. Finally, the consumer surveys undertaken during the inquiry showed that consumers were responsive to relative price changes and switched easily between retailers.
The CC also considered whether there were barriers to entry and expansion that could allow the merger to create unilateral effects on competition. With regard to mint products, the CC concluded that neither the barriers to entry, nor the barriers to expansion were high. With regard to pre-owned and trade-in business, the CC concluded that mint products exerted a constraint on the retail prices for pre-owned games, in virtue of their substitutability. As a result, even if entry in the pre-owned segment was unlikely, ease of entry/expansion in the mint segment would act as a constraint also on the prices for pre-owned products.
Finally, the CC analysed whether the merger was likely to increase the parties' buyer power to the detriment of competitors. It concluded that the increased size of the merged entity allowed it to negotiate better terms, but that the discount rates it was expected to achieve were unlikely to reduce the rivals' ability to compete. In addition, these expected reductions in cost could be passed on to consumers. With regard to suppliers, manufacturers are generally large multinational corporations selling all over the world, for which the UK accounts only for a fraction of their sales. The CC considered that this constrained the parties' buyer power. Moreover, the CC did not expect the merger to cause negative effects on investment and innovation by suppliers since very little product development is UK-specific.
The same considerations, albeit to a lesser extent, were also made for software publishers, which also tend to be large international firms.
The CC concluded that the merger was not expected to result in a substantial lessening of competition in the markets for the supply of gaming software, consoles and peripherals to consumers in the UK.
The Empirical strategy
Our analysis aims at evaluating the effects of the Game/Gamestation merger on the retail market for gaming products in the UK. Since the CC mainly focused on the market for mint and pre-owned software, we also concentrate on this market. 11 In addition, as previously mentioned, given the disagreements within the CC with regard to whether mint and preowned games belonged to the same market, we run separate empirical analyses for mint and pre-owned games.
The key variable in our empirical study is the price at which these games are sold, which is the main factor consumers consider when making their purchasing decisions. To assess the impact of the merger, we perform a DiD analysis with the merging parties as the treatment group and their competitors as the control group. This identification strategy is widely used in retrospective studies where alternative control groups are not available because, for instance, competition is national in scope and one cannot exploit variations in local market conditions. 12 The main advantage of using this control group is that it enables one to separate the effects of the merger from any factors affecting demand or costs that are common to all firms in the market. As Ashenfelter et al. (2013) thoroughly discuss, if the merging parties raise their prices after the merger and prices are strategic complements, their rivals shall react by increasing their own prices as well in the post-merger equilibrium. This effect takes place under a variety of market conditions and, in particular in the differentiated product Bertrand model. Moreover, for a large class of demand systems, Deneckere and Davidson (1985) show that the merging firms change their prices after the merger by a greater amount than their rivals, which delivers the identification of the merger effect. 13 Yet, using the competitors as a control group has its own disadvantages as the competitors' prices may also be affected by the merger and, therefore, they may not fully reflect the counterfactual scenario that would have occurred absent the merger. Hence, our identification strategy does not allow for estimating the full causal effects of the merger, but rather it only enables the identification of the direction of its competitive effect. The merger might be seen as market power enhancing if the prices of the merging parties increase more than those of their competitors, while it might be seen as efficiency enhancing if the merging parties' prices decrease more than those of their competitors. In our main model, we estimate the change in prices on a set of games using observations from the pre-merger and the post-merger period. Therefore the general equation that we estimate is: 12 Ashenfelter and Hosken (2011) employ a similar control group to analyse the price effects of five mergers, and McCabe (2002) employs it to study the price effects of mergers in the market for academic journals. 13 In this model, the extent to which rivals increase their prices depends on how quickly demand elasticities increase with prices (see Crooke et al, 2003) .
where Price ijnt is the price of game i charged by retailer j for console n 14 at time t, α j and µ n represent respectively a retailer and a console fixed-effect, 15 post t is a dummy equal to 1 for the games observed in the post-merger period and 0 before, while merged j is a dummy equal to 1 for the merging parties and 0 for the others, is a set of control variables based on the characteristics of the games (see subsection 4.1 for a description of the control variables used in the specification), and ε ijnt is the error term, which we assume to be correlated among games within the same console as customers are often segmented between different console.
The interaction between the variables merged j and post t takes the value 1 for the games sold by the merging parties in the post-merger period and 0 otherwise.
We estimate this equation separately for mint and for pre-owned products. Hence, Price ijnt can either refer to the prices of mint games or of pre-owned ones. Our key parameter of interest is the interaction coefficient δ, which quantifies the additional variation experienced by the prices of the two merging parties after the merger with respect to the average price change of their competitors across all retailers. The average price change in the market after the merger is captured by the coefficient β.
Besides estimating the average effect of the merger on prices, we also assess whether the merger's effect differs along relevant dimensions of heterogeneity in the product characteristics. First, since the console (hardware) is the platform on which games (software)
can be played, the console market and the market for games are linked by indirect network effects. 16 Therefore, we consider it appropriate to evaluate whether the merger produced different price effects depending on the consoles. Subsection 5.2 presents the results of the heterogeneous treatment effects estimation by console, in which we verify whether the price changes show a different pattern across consoles (i.e., we estimate a different coefficient β n for each console) and whether the additional variation experienced by the prices of the two 14 A game is identified both by the title and the console. For example, FIFA 10 for Xbox and FIFA10 for PS3 are two different games. 15 We run a regression with fixed-effects for each retailer and each console, so as to capture all the time-invariant retailer-specific and console-specific (unobserved and observed) characteristics that may affect prices. 16 Indirect network effects arise because consumer valuation for a console indirectly depends on the number of other players using the same console, since the larger the customer base, the larger the variety of games that are likely to be developed for that platform.
merging parties differs across consoles (i.e., we estimate a different interaction coefficient δ n for each console).
Second, since there are different categories of retailers in this market (specialist, nonspecialist, online, etc.), we assess whether the price changes varied across retailers and use this information to estimate heterogeneous treatment effects. This analysis allows us to assess whether the effect of the merger differs by category of retailers (e.g., specialist vs. online) and whether the two merging parties reacted differently to the merger. As a first step, we estimate the price change before and after the merger for each retailer separately. This entails estimating a new regression with a different coefficient β j for each retailer. These effects represent the retailer-specific price change after the merger if compared to the average market price before the merger. As a second step, we take the difference between each of these coefficients β j and the coefficient estimate for Games and Gamestation. These essentially represent different DiD estimators and they allow us to identify two heterogeneous treatment effects: (β jβ Games ) and (β j -β Gamestation ).
Data and Sample Selection
To perform our analysis, we put together a dataset that provides two comparable snapshots of the prices of the merging parties and their main competitors before and after the merger. As discussed in section 2, videogames, like other creative goods, become obsolete very quickly, and the price that consumers are willing to pay for a specific title quickly decreases. This implies that it is inappropriate to track the exact same titles before and after the merger to assess its causal effect on prices, because the same titles over time are different products from the point of view of the consumers. For this reason, rather than using the same titles before and after the merger, we compare the prices of different videogames with very similar characteristics. Any difference in these characteristics can be controlled for by using a hedonic price approach, in which prices are expressed as a function of the characteristics of the videogames that we believe have an impact on prices. 17 Since we could not find data on both mint and pre-owned prices from any commercial sources for the pre-merger period, we rely on the information collected by the CC. Hence, we use a set of price data submitted by the merging parties during the inquiry, which the CC employed for the definition of the relevant product market. This set contains information on the mint and pre-owned prices charged by nine UK retailers between August and October 2007 on 196 titles. The 196 titles belong to six different consoles. 18 The main issue with this sample of pre-merger videogame titles is that we do not know how they were originally selected. Yet, since we know that the data were provided by Game, we assume that the pre-merger titles reflected Game's most relevant sales (i.e. best-selling titles) across the various consoles. Hence, for the post-merger period we select a new set of titles on the basis of Game's best-selling charts. 19 For each console, we select the same number of games as in the pre-merger dataset. The only exceptions are the games for PS2 and PS3 consoles, for which we invert the number of titles selected. This choice hinges on a number of considerations. First, at the time of the merger PS3 had just been released 20 and, consequently, a lower range of titles was available in comparison to its predecessor. In the post-merger period, the situation is reversed, since there are more titles available for the PS3 console than for the PS2 one. Second, the PS3 console is designed to be retro-compatible with PS2 games, thus making it more likely for players to switch to the new console as they would still be able to play their old PS2 games.
We notice that the share of games bundled with an accessory is higher in the postmerger set of titles than in the pre-merger one, particularly for the Nintendo Wii. Given that a bundle is more expensive than a standalone game, we also record the price of the standalone game, when it is possible to find it. This allows us to adjust for any possible distortions to the level of the prices caused by the higher number of bundles. Consequently, the final postmerger sample includes 6 more games, 202 in total (as the same title sold in a bundled or standalone counts as two games). 21 We then collected the prices for the mint and the pre-owned versions of these titles across the same retailers that were included in original dataset (Amazon, ASDA, CeX, eBay, 18 These 196 titles are distributed as follows: 33 titles are for Xbox 360, 23 for Wii, 31 for DS, 21 for PlayStation 3 ("PS3"), 64 for PlayStation 2 ("PS2") and 24 for PlayStation Portable ("PSP"). 19 More precisely, we employ the charts published on Game's website on May 10, 2010. In Appendix 1 we report the full list of titles that we use in our analysis. 20 PS3 was released on March 23, 2007. 21 These 202 titles are distributed as follows: 33 titles for Xbox 360, 26 for Wii, 31 for DS, 66 for PlayStation 3, 21 for PlayStation 2 and 25 for PlayStation Portable. All titles included in the dataset are listed in the appendix. Game, Gamestation, 22 HMV, Play.com and Tesco). The price data were collected through these retailers' websites. 23 Not all retailers sell both mint and pre-owned games. Hence, for Game, Gamestation and Play.com we could obtain data both on mint and pre-owned prices, while for CeX only on pre-owned prices, and for ASDA, Tesco and HMV only on mint prices. Amazon UK sells mint games both directly and as a platform connecting buyers and sellers (Amazon Marketplace), while it offers pre-owned titles only as a platform. We have only recorded Amazon's mint price (only if it did not offer the title, we included the cheapest price on offer through Amazon Marketplace) and the cheapest pre-owned price for the game in used like new condition offered on Amazon Marketplace. With respect to eBay, even though it offers both mint and pre-owned games, for each title we only included the price for the cheapest item in sealed mint condition available now and sold by a UK seller since pre-owned prices were not recorded in the pre-merger dataset. When buyers were charged for the delivery of the game, which happens rarely, we have added the delivery charge to the price to generate our Price variables. 24 To minimize any potential bias due to the sample selection, we check whether the results of our analysis are not sensitive to the way in which we have built the post-merger sample. For this reason, we test the robustness of our main results by performing a set of additional regressions using some alternative samples of titles, which are described in detail in section 5.4. Our results appear to be robust to these sample selection issues.
The Control Variables
We include in our dataset a large set of game-specific control variables, which include information on: time elapsed from release, degree of vertical integration in the supply chain, identity of developer and publisher, genre, possibility of online playing, whether the game is 22 Game and Gamestation kept distinct branding after the merger. 23 We acknowledge that in some cases retailers charge prices for on-line sales different from prices charged for in-store sales. However, we run some random checks by calling shops and were told that on average prices in shops are the same as on the website. 24 Game, Gamestation, Play.com, ASDA, Tesco, HMV and CeX do not apply any charge for delivery to their online customers. Amazon UK does not charge delivery for the games it sells directly whilst those sold through Amazon Marketplace may require the payment of shipment costs. Similarly, products sold on eBay may involve the payment of a delivery charge. bundled with accessories, press rating, and whether the game is part of a series or family of games. 25 The decision on which variables to include as controls is based on the findings of the empirical literature on this industry, as well as on our consideration on what appeared to be relevant features of the games that affect demand and supply, hence that are likely to impact prices. For instance, Nair (2007) and Hernandez-Mireles et al. (2008) indicate the age of a game as a key variable in determining the pattern of its price over time. Hence, we build a variable (days release) that displays the age of each game in terms of the number of days elapsed from its release up to the day in which its price is registered. For the pre-merger sample we calculate the age of each title from its release up to October 31, 2007, whilst for the post-merger sample we calculate the age of each game from its release up to May 20,
2010.
Several papers outline the impact of the degree of vertical integration between developers, publishers and consoles on the prices of games. For instance, Gil and Warzynski (2009) find evidence of higher prices for integrated games, because of better release periods and improved post-release marketing strategies. Therefore, for each title in our datasets, we collect information on the identity of the developer, the publisher, and the console manufacturer. We then control for different degrees of vertical integration by introducing two dummies (IntPubDev and IntPubDevMan): the former reveals if the publisher of the game is also its developer, while the latter tells if the publisher coincides with both the developer and the console manufacturer.
In order to control for quality differences among producers and developers that might affect prices, we introduce a set of dummy variables for the 10 publishers and the 11 developers that appear frequently in the sample. 26 To be consistent with the existing literature, we also include the genre of each game as a control variable (e.g., Hernandez-Mireles et al. 2008) . For simplicity, we aggregate all titles into seven categories: 1) action, 2) simulation, 3) sports, 4) adventure, 5) shooter, 6) interactive, and 7) role play games (RPG). This aggregation is done following two criteria. 25 All the information used to build the control variables is taken from IGN Entertainment UK and from Game's website. 26 We do not include a full set of dummies for all developers and publishers since they would be too many. For most of them, the limited number of observations would not allow us to consistently estimate the fixed-effects. For this reason, we choose to include a dummy only for the top 10 publishers and developers. Due to a tie, the number of dummies for the developers is actually 11. First, we calculate the frequency of different types of games in the sample, considering the categorization indicated on the game itself. Then, where possible because of common characteristics, we group the least frequent genres into wider categories. We then introduce in the regression a set of seven dummies, each referring to one of these categories.
Another distinct feature of some games is that they allow the user to play them remotely with other users. This feature enhances the value of the game. We collected information on whether the games included in our samples has this characteristic and create a variable (online), which equals 1 if online gaming is possible and 0 if not.
We consider if a game is sold with an accessory, through the variable (bundle). This is equal to 1 if the game is bundled with an accessory and 0 if not. We also account for the rating given to a game by newspapers and specialist magazines at the time of its release because this is likely to affect the valuation of consumers. To this end we introduce the variable (press), which ranges from 0 to 10 (worst to best). Further, we control for whether a game is part of a series/saga or not, as the pricing of these games may follow different dynamics. In particular, it may reflect the fact that buyers of these games are more captive and, therefore, they tend to attribute a higher value to them. The variable (PartofSeries) equals 1 when a game is part of a series/saga and 0 otherwise. 27 In Table 1 we present the descriptive statistics for the quantitative variables employed in the estimation separately for the two sub-samples of pre-merger and post-merger games.
[ Table 1 about here] Pre-merger, the average price for mint games, once adjusted for inflation, is £26.80, while for pre-owned games is £22.14. Post-merger, these drop to £23.30 and £17.31, respectively. This first descriptive result of this study is therefore that there was a substantial average price reduction after the merger. The average number of days elapsing between the release of the game and the recording of the price data is 285 for the pre-merger titles and 326 for the post-merger titles. As far as vertical integration is concerned, 42% of the games are from the same publisher and developer, while for only 8% of the games there is full integration between publisher, developer and manufacturer pre-merger. The figures postmerger are similar: 38% and 10%, respectively. Pre-merger, 22% of the games included in the study allow online playing while post-merger this holds for 24% of the games. Pre-merger 4% and post-merger 6% of the games are bundled with accessories. Pre-merger, 78% of the games are part of a series/saga and this figure drops to 71% post-merger. Finally, the average press rating for the games in the estimation sample is 6.90 pre-merger and 7.47 post-merger.
Results
In this section we present the main findings of our econometric analysis. We illustrate the results of the DiD analysis for mint and for pre-owned games separately. We also present the results by retailer and by console, to more clearly assess the heterogeneity of the pre-post price change across retailer chains or across consoles.
Difference-in-Differences Analysis
In Table 2 we present the results of the DiD analysis, based on equation (1) above. We run separate regressions for mint and pre-owned games. The fact that customers are segmented between different console-users generates a potential covariance between disturbances in the prices of different games for the same console. Thus, we cluster the errors at the console level.
[ Table 2 about here]
The results presented in column (1) show that the average reduction in prices for mint games is significantly more marked for Game and Gamestation than for the other retailers. In particular, the estimates suggest an average reduction of £3.58, with an additional reduction of £5.05 for the merging parties. Similarly, the results for pre-owned games show that the reduction in prices in the post-merger period was more marked for Game and Gamestation than for the other sellers of pre-owned titles. Indeed, the estimates suggest an average decrease of £4.66, with an extra reduction of £4.52 for the merging parties (the average premerger price was £23.40). 28 The control variables included in the regression are mostly significant and have the expected signs. In particular the average price of a game is higher if the game is part of a series, if its press rating at time of release was high, if it is bundled with an accessory and if it allows on-line gaming. On the other hand, the longer the time that elapsed since the release of a game, the lower its price. The integration between publishers and developers appears to have a negative effect on prices, while complete vertical integration (i.e. also with the manufacturers) produces a positive effect on prices, yet both coefficients are not statistically significant at standard confidence levels. 29 Overall, the results presented in Table 2 show a reduction in prices both for mint and pre-owned games. This reduction is significantly more pronounced for the merging parties, which suggests that the merger did not produce any negative effects on consumer welfare, at least in terms of prices. Following Deneckere and Davidson (1985) , we can conclude that the fact that the merging parties reduce prices more than their competitors suggests that the merger brought efficiency gains to the merging parties. Indeed, if the efficiency gains are large enough to compensate for the market power effect, the merged firm may have an incentive to reduce prices. 30 In a model where firms compete à la Bertrand, the rivals react by decreasing prices too, since they are strategic complements, but by a lower amount than the merged firm. The post-merger equilibrium predicted by this merger model with large enough efficiency gains is one in which (1) prices are lower than in the pre-merger situation; and (2) the merged firms' prices are lower than those of their competitors.
In this specific case, we do not have enough information to quantitatively assess the magnitude of the potential efficiency gains. The parties claimed that the merger would have generated synergies, but in the decision there was no evaluation of the possible efficiency gains brought about by the merger. There was only a reference to possible cost savings due to increased buyer power: "the parties would be able to negotiate much better buying terms than competitors, which would give them a marked cost advantage allowing them to undercut competitors (…)" (par. 7.98 of the CC decision), even though the likelihood of this effect was not clear-cut. Evidence from a survey of market participants that we run some years after the merger suggests that the merger might have increased the parties' ability to obtain better conditions from publishers and manufacturers, as well as their overall efficiency. 31 We now turn to a more detailed analysis of the data. In particular, we examine more closely the price reduction spurred by the merger, by looking at the price evolution by console and for each retailer. 29 In the specifications with errors clustered at the retailer level or at the retailer-console level, the coefficient representing the effect on prices of the integration between publishers and developers becomes significant at the 5% level, which might suggest the existence of efficiencies from vertical integration that are passed on to final consumers. 30 See Motta (2004), chapter 4. 31 See Aguzzoni et al. (2011, section 6.3 .3) for further details. Table 3 presents the results of the analysis by console, in which we verify whether the reduction in prices shows a different pattern across consoles (column (1) and column (2)) and whether the additional variation experienced by the prices of the two merging parties differs across consoles (column (3) and column (4)).
Heterogeneous Treatment Effects by Console
[ Table 3 about here] Two interesting features emerge from our findings. The first is that there is a clear dividing line between the pattern of games' prices for portable and non-portable consoles, as the latter exhibit a stronger decline compared to the former (Nintendo DS and PlayStation Portable) for the average retailer. 32 The second feature is that the more limited price reduction for PlayStation 2 among the non-portable consoles, whose market share was dramatically shrinking during the relevant period.
The results for the interaction coefficients, which capture the change in the merging parties' prices relative to those of the other retailers, i.e. the heterogeneous treatment effect, suggest that the reduction in prices is significantly higher for the merging parties across all consoles. The additional mint price reduction for the merging parties ranges from £2.46 for PlayStation Portable to £7.11 for the PlayStation 3, while the additional pre-owned price reduction for the merging parties ranges from £1.68 for PSP to £9.49 for the Xbox. Moreover, the observed decline in mint games' prices for two consoles, PlayStation 2 and Nintendo DS, seems to be entirely driven by the pricing behaviour of Game and Gamestation. Table 4 presents the results based on the specifications in which we estimate the effect on prices before and after the merger separately for each retailer. 33 Columns (1) and (4) report these estimates for mint games and pre-owned games respectively. We then use these estimates to perform two DiD analyses by comparing the coefficients estimates, i.e. the postmerger price change, of each of the competitor retailers with the coefficients estimates of 32 The average mint and pre-owned prices for Nintendo DS are £23.70 and £19.60 respectively, while the average mint and pre-owned prices for all other consoles are £27.40 and £22.60 respectively. Given the coefficient estimates and these average prices, both the absolute and the percentage post-merger price variation for Nintendo DS are always smaller than for all other consoles. 33 To simplify the table we only included the coefficients measuring the post-merger effect for each retailer, while omitting the coefficients for the control variables. They are in line with the findings described in the basic DiD regressions reported in Table 2 . Furthermore, we did not have enough information on prices for both mint and pre-owned games for all retailers and, therefore, we could not estimate some of the interaction coefficients. Game and Gamestation, respectively. Columns (2) and (3) report the results for mint games while columns (5) and (6) report the results for pre-owned games.
Heterogeneous Treatment Effects by Retailer
For mint games, we first observe that the estimated coefficient sign is negative for each post-merger-retailer interaction, which means that all retailers experienced a price reduction after the merger. However, the coefficients for E-bay, Play.com, and Tesco are not significant, while the most significant reduction is experienced by the merging parties and is slightly higher for Gamestation. This latter result is then reflected in the findings of the DiD estimates reported in columns (2) Table 4 about here]
When we look at the pre-owned games, we observe a very similar picture. Again, the sign of the coefficient estimate for the retailer-specific post-merger interaction is significantly negative for all retailers (column (4)). The most significant reduction is estimated for Game and Gamestation, and again the difference between the two coefficients' estimates is not significant. The price reduction for the merging party is, however, significantly larger than for Amazon (£4.20 and £4.10 respectively), CeX (£5.21 and £5.10 respectively), and Play.com (£4.17 and £4.07 respectively).
Robustness Checks
Since we could not verify how exactly the pre-merger titles were selected, we check whether the results of the econometric analysis may be driven by a potential selection bias. To do so, we build a number of alternative post-merger datasets based on a different selection of titles, and we re-run all regressions on these alternative sets. Below we describe these alternative samples of titles.
A first source of potential bias could derive from the fact that the post-merger sample is based on the same consoles' market shares (in terms of software sales) of the pre-merger sample, the only difference being the inversion between the numbers of titles for PS2 and PS3. For this reason, we construct another sample in which the number of titles per console 34 We also tried to use the average effect between Game and Gamestation as a counterfactual. Given that the coefficients estimates are very similar, the qualitative results reported in columns (2) reflects their market shares, in terms of software sales, as reported in the Entertainment Retailers Association's 2010 yearbook. 35 Of course, the sample size is different from the original one.
It is also possible that the pre-merger titles were representative of the consoles' market shares in terms of Game's software sales, and not of aggregate sales. Hence, we construct another sample in which the post-merger titles are selected reflecting the distribution of the consoles market shares relative to Game's sales. 36 For the pre-merger data, we keep the original distribution, but we reduce the number of titles in order to have the same number of titles pre and post-merger. 37 A third potential source of selection bias might be that the pre-merger titles reflect the overall top-selling titles and not only Game's best-selling list. In order to account for this possibility, we build an additional sample in which, out of the selected post-merger titles, we keep only those titles that appear in ELSPA's best-selling chart for the week 10-17 of May 2010. 38 About half of the titles originally selected are also in this chart. 39 A further potential problem might be related to the fact that the post-merger data contains a relatively higher number of bundles, which are more expensive. This is mainly due to the fact that the console Nintendo Wii, for which bundles are more frequent, increased its sales over time. For this reason, we construct a sub-sample in which we exclude all titles that were bundled with accessories both from the pre and post-merger sets.
Finally, we also select an additional sample in which we include only those titles that belong to a series. Since the number of titles that satisfy these criteria is small, we adopt a broader definition of series and treat those titles that are different episodes of a given saga as belonging to the same series. 40 The underlying idea of this robustness check is to create a sample of titles pre-and post-merger as homogenous as possible. 35 We use the 2009 market shares for the selection of the post-merger titles, as these were the most recent available. In addition, for the sake of uniformity we adjust both the pre-merger and the post-merger sample using the Entertainment Retailers Association's 2010 yearbook data on market shares. 36 The distribution of the consoles market shares relative to Game's sales as of May 10, 2010. 37 Contrary to the previous case, we cannot apply the correction both to the pre-merger and the post-merger samples, because we do not have data on Game's software sales before the merger. 38 ELSPA is the UK Entertainment and Leisure Software Publishers' Association, which was established in 1989 by videogame software publishers. This is now known as the UKIE, the UK Interactive Entertainment Association. 39 In this case, we also cannot apply the correction to both the pre-merger and the post-merger samples, because we do not have the data for the pre-merger period. 40 FIFA is a good example of a series. The game is basically the same in the various versions, as only the name of the players and some features change. Harry Potter is a saga because the adventures change in each episode, and so does the game, but some of the features, e.g., the characters, remain the same.
In Table 5 we present the results of these robustness checks for the prices of mint games.
[ Table 5 about here] Column (1) shows the results when the number of titles per console in the post-merger sample reflects the consoles' market shares in terms of aggregate software sales in 2009, rather the same shares as in the pre-merger sample. The results obtained are not different in qualitative terms. As before, the estimated coefficients show a significant decline in prices in the post-merger period, which is stronger for the merging parties. In terms of magnitude of the estimated coefficients, if we compare the results in column (1) of Table 5 with those in column (1) of Table 2 , we find that the estimate of the interaction effect with the revised sample of titles is slightly lower.
Column (2) presents the results obtained when we used a sample in which the postmerger data reflect the distribution of the consoles market shares for Game's sales. The results are substantially unchanged.
In column (3) we show the results when the two samples of titles include only those that appear in the ELSPA general best-selling chart. These too show a significant reduction in prices, which is stronger for the merging parties. In column (4) we present the results when the estimation is done on samples that exclude all games sold in bundles. The results confirm that there is a decrease in price after the merger, which is significantly stronger for Game and Gamestation.
Finally, in column (5), we present the results when we estimated our model using two samples that are as homogeneous as possible, i.e. they only include titles that belong to a series. The results still indicate a sharp reduction in the prices of the merging parties (shown by the interaction coefficient), but the average industry prices exhibit a very small decline and the coefficient is not significant. This might be consistent with the view that buyers of games belonging to a series are more captive and less price-sensitive and, therefore, the prices of these games are reduced by less after the merger. Table 6 shows the results of the same robustness checks on pre-owned games. The five different sub-samples are built accordingly to the logic discussed above. All results are in line with those obtained for mint games: both the post-merger coefficient and the interaction term, which captures the effect for the merging parties, are still negative and significant.
[ Table 6 about here] Although the results obtained using these alternative samples give us confidence in the robustness of the main results, we performed a further check to verify whether the titles included in the sample have a role in driving the results. We ran 1000 regressions on 1000 different samples, constructed by randomly excluding 20 pre-merger and 20 post-merger titles from the two original samples each time. For both mint (Figure 1 ) and pre-owned games (Figure 2) , the results of these regressions show that the estimated coefficients for the postmerger and interaction effects are always negative and all the estimated coefficients are significantly different from zero. These findings confirm that the decline in the merging parties' prices for both types of games is not driven by the way in which the titles in the sample were selected.
[ Figure 1 about here]
[ Figure 2 about here]
Conclusions
We study the effect of a merger in a dynamic high-tech industry with rapidly changing technology -the videogame market-which is characterized by frequent introduction of new products. Moreover, because of its two-sided nature, this industry displays strong network effects linking the hardware market (i.e. the console platforms) and the software market (i.e. the videogames). It is therefore crucial to use a methodology that takes into account the specific features of this market to correctly assess the impact of the merger. Besides the peculiarities of the industry under consideration, the interest of our case study from a competition policy viewpoint lies on the fact that the decision on this merger was a tight one.
Overall, the results of our econometric analyses suggest that, since the merger took place, there has been a reduction in the general level of prices of both mint and pre-owned games. This decline has been more marked for the merging parties, which suggests that the merger between Game and Gamestation did not lead to a substantial lessening of competition, neither in the mint nor in the pre-owned segment of the market.
The result that the merging parties' prices decreased more than the competitors' prices is consistent with the merger creating efficiencies. In a market where prices are the firms' main strategic variable, it is indeed plausible that average prices would decline if synergies are realized, and that the merging parties would reduce their prices more than their rivals.
Given the lack of data, it was not possible to confirm whether merger-specific efficiency gains could explain the observed trend in the prices. However, anecdotal evidence that we have obtained from market participants suggests that the merger has increased the parties' efficiency and, in particular, their ability to obtain better terms from publishers and manufacturers. R-squared 0.569 0.615 0.578 0.615 Notes: Standard errors in parentheses are clustered at the console level. We include 10 publishers and 11 developers' fixed-effects. The symbols ***, **, and * represent significance at the 1%, 5%, and 10% level respectively. R-squared 0.572 0.599 Notes: Standard errors in parentheses are clustered at the console level. We include 10 publishers and 11 developers' fixed-effects. The coefficients' estimates for all other control variables are not reported but they are almost identical with those reported in table 2. In columns (2) and (5) we report the difference between each of the post-merger retailer-specific estimated coefficients from columns (1) and (4) respectively and the coefficient estimate for Games (e.g, β jβ Games ). Similarly in columns (3) and (6), we report the difference between each of the retailer-specific estimated coefficients from columns (1) and (4) respectively and the coefficient estimate for Gamestation (e.g, β jβ Gamestation ). The symbols ***, **, and * represent significance at the 1%, 5%, and 10% level respectively. R-squared 0.539 0.552 0.600 0.554 0.751 Notes: Standard errors in parentheses are clustered at the console level. We include 10 publishers and 11 developers' fixed-effects. The symbols ***, **, and * represent significance at the 1%, 5%, and 10% level respectively. R-squared 0.567 0.599 0.632 0.599 0.783 Notes: Standard errors in parentheses are clustered at the console level. We include 10 publishers and 11 developers' fixed-effects. The symbols ***, **, and * represent significance at the 1%, 5%, and 10% level respectively. Table A .1 below lists the games included in the database on which we perform our econometric analysis. The first column lists the title, while the second the console that supports it and the third whether it belongs to pre-merger or to the post-merger sample. 
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